Middle ear effusion (MEE) has probably been a recognized aural condition since Hippocrates (4th century BC) wrote about 'humours of the ear'. More than two millenia later MEE is undoubtedly the major cause of auditory dysfunction in school children. It is a condition that occupies a substantial part of the time of the otologist and which costs society a great deal for its alleviation. Anything, therefore, which gives promise of earlier or better diagnosis should surely be welcomed by those responsible for the health care of children.
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A tool giving such promise emerged through the development of acoustic impedance measurement. Over a decade ago the concept was advanced that MEE might be detected more swiftly and efficiently by adding acoustic impedance measurement to the routine screening of hearing (Brooks 1971) . The reception of this proposal in the UK has been at best unenthusiastic and the purpose of this paper is to discuss critically the major objections to the concept, these being (1) that it is unnecessary because children recover from MEE spontaneously, given time; (2) that impedance screening is unnecessary because present diagnostic methods are adequate; (3) that pure-tone screening is adequate to identify children with auditory deficits; (4) that impedance testing will not detect sensorineural hearing loss; (5) that the procedure is over-sensitive and would cause overloading of the treatment services; (6) that it is too costly; and (7) that the procedure is not safe.
The first objection seems, at first sight, to have circumstantial support. Though probably 206/o or more of all first-year school children have episodes of MEE, by the age of 10 or 11 years the prevalence has fallen to only 2 or 3% (Brooks 1974) . Recovery is spontaneous for the majority. Why then attempt to detect MEE at an early age? Firstly, although many children eventually grow out of the condition, they may still have persistent or episodic MEE accompanied by some degree of hearing loss for a period of two or three years. There is growing evidence that such minor hearing losses can, in some children, result in educational or linguistic retardation (Bennett et al. 1980 , Sak & Ruben 1981 , Zinkus 1982 or behavioural problems (McGee et al. 1982) . Secondly, in a small number of children the mild problems of MEE may gradually change into more severe middle ear problems such as atalectasis (Sade & Berco 1976) , tympanosclerosis (Schiff et al. 1980) , or cholesteatoma (Paparella & Lim 1967) . Thirdly, MEE may give rise to sensorineural hearing loss (Moore & Best 1980 ), or vertigo (Stell 1978 . Early detection should lead to earlier treatment (which may be educational as well as medical or surgical) and a greater probability of avoiding untoward effects.
The second counter-argument has two facets: first, that medical diagnosis is adequate in time, and secondly that it is adequate in accuracy. But is it correct that all children with remediable MEE are seen at an early stage of the disease process? The answer has to be 'no'. The study of Ferrer (1984) found that of 25 children who were eventually operated on for MEE, at least 18 had almost certainly had the condition in chronic form for at least 2 years but had not been identified by parents, teachers, family practitioners or otolaryngologists. Similar long term undiagnosed MEE was reported by Brooks (1976a) .
Regarding the accuracy of diagnosis, there are a number of studies highlighting the deficiencies of otoscopy even when performed by skilled practitioners. Roeser et al. (1977) 1Paper read to Section of Otology, 7 July 1984. Accepted 17 September 1984 0. 1985 The Royal Society of Medicine commented on the poor agreement between observers employing otoscopy to identify MEE in the following terms: 'Otoscopic examination ... is subjective, and requires significant deviations before the pathological conditions become clearly visible. In otoscopy the training and orientation of the examiner, the cooperation of the child, and other such contributing factors affect the otoscopic results'. Just how much outcome may be affected is illustrated in the study reported by Haughton & Pardoe (1982) in which otoscopic judgments were compared with surgical findings. An experienced otologist and two colleagues scored no better than chance in their diagnosis of the presence or absence of fluid in the middle ear. Admittedly the situation may be different when information is available on history, but in the screening situation such information is not available. The second objection thus reveals an unjustifiable degree of complacency about present methods of identification of MEE.
The third counter-argument suggests that pure-tone hearing screening is adequately fulfilling the function of detecting all children with significant hearing problems. But are we interested only in existing hearing problems? Are we not also concerned about potential hearing problems -if such foreknowledge can be attained? Are we only interested in problems that specifically cause hearing loss? Are we not also concerned about the wider issues of aural health that may not reveal themselves in terms of substantial hearing loss in early stages? And is it true that pure-tone screening, even when carried out in keeping with the best code of practice, is sufficiently efficient in detecting all, or even the majority of children at risk?
Undoubtedly the concern of those responsible for the health and welfare of children extends beyond hearing loss on the day of test to all aspects of aural health. Equally undoubtedly, pure-tone screening is inefficient in identifying children at risk. Several studies have indicated that school screening, even if carried out with the utmost rigour, is only about 50% efficient in identifying children with MEE, which is by far the major cause of auditory dysfunction (Eagles 1972 , Beery et al. 1975 , Cody et al. 1975 , Cunningham & McArthur 1981 ). By contrast, impedance measurement has a sensitivity of over 90% and a specificity of the same order (Brooks 1982) .
The fourth counter-argument seems superficially valid. Tympanometry, the usual form of impedance testing employed in screening, cannot detect sensorineural hearing loss. But if we accept, as originally advocated, that impedance be combined with the pure-tone screen, then this objection falls.
Again, the fifth counter-argument seems to have some justification. A number of studies have shown that the failure rate with first-year school children is likely to be as high as 25-30%. If all these were to be referred to ENT, there would be a real risk of overload and breakdown of service. But is every child who fails a first-level school hearing screen referred direct to medical care? In a well organized service there is a second tier to filter out those who failed the initial test for reasons other than genuine hearing loss or who have minor or transient problems. This same philosophy applies to impedance screening. Many of the children who fail the first test will do so as a result of short-term middle ear dysfunction, and will recover spontaneously within a few weeks (Brooks 1976b) . It would be doing these children a disservice if we referred them for unnecessary treatment, and would make the service inefficient. Ideally, the second screen should be performed after an interval chosen so that there is minimal delay for the child with a chronic problem but sufficient time to allow the transient MEE to remit and the ear to return to normal function. Six to eight weeks seems to be optimal and with such a system only about 5% of children would need further attention, a number which is unlikely to overload the services. Furthermore, the 5% referred would be specifically those children who need help.
The sixth objection is that costs would be too high. Certainly an impedance screening instrument costs more than a screening audiometer -perhaps five times as much -but the speed with which testing can be performed is very much faster, and the real cost of screening lies in the time (salary) of the tester. Costed over a realistic life, instrumentation plays an insignificant part in the testing costs per child: the number seen per day dictates the unit cost, and with impedance testing many more children can be seen per diem as impedance testing can be employed for a substantially longer part of the school day because it is not affected by ambient noise. Pure-tone screening has to stop when aircraft pass overhead, when traffic passes and when other children are playing; impedance testing can go on regardless. But, one might recall, the protocol proposed is of impedance as an addition to pure-tone screening, not an alternative. Surely, then, the total cost must be higher? Not necessarily. For many years the value of screening at low frequencies has been questioned. These frequencies are most vulnerable to noise interference. Furthermore, the primary dysfunction that produces low-frequency hearing loss is MEE and this is best detected by impedance testing. Hence the pure-tone test can be curtailed to perhaps two frequencies, 2000 and 4000 Hz, with consequent reduction in test time -and no increase in overall cost.
The seventh counter-argument to impedance screening concerns the safety of the procedure and has two main aspects: first the pressures employed and secondly hygiene. The pressures applied to the tympanic membrane may sound large, but this is a matter of choice of units. Water pressure of 400 mm, though sounding large, is equivalent only to a column of water 16 inches high -far less than the pressure exerted on the tympanic membrane in swimming at the bottom of the pool. The breaking strain of even a thin, scarred tympanic membrane is around 3000 mm water pressure and so the pressures used in tympanometry are an order of magnitude less than these possible danger levels.
As regards hygiene, there should be no greater risk than in using audiometer headphones if normal standards of cleanliness are employed. Finally, it has been suggested that placing a probe in the ear of a child might be construed (by a litigious parent or lawyer) as an assault on the child. However, with the newer instruments the probe is no longer inserted into the canal, but rests gently against the entry to the meatus. The pressure exerted is probably less than that of a pair of audiometer headphones.
The objections, then, are not well grounded. That being so, why is impedance screening not more widely employed? Combined with a modified pure-tone screen, impedance testing is capable of identifying the great majority of children with aural pathology and hearing loss. It is efficient. It is quick. It is simple both in use and interpretation. It is inexpensive in operation. It will not overload the services. It is without hazard to the child. But it is not being used. Surely it is now time to review the practice of auditory screening and use the products of modern technology in the interests of our children.
